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1
STEP MOTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a PM (permanent
magnet) type step motor used to move a camera or an optical
pickup lens of media related equipment and, more particu-
larly, to a step motor having a stator unit including first and
second stators which butt against and are coupled to each
other and each have a bobbin and a yoke attached thereto,
wherein a terminal block of the first stator 1s spaced apart
from a terminal block of the second stator when the first and
second stators butt against and are coupled to each other, thus
allowing an automatic winding operation using winding
equipment to be easily performed, and the step motor
includes a bushing which has 1n a central portion thereof a
through hole through which a rotating shait passes and1s of a
two-stage structure having a small outer diameter part and a
large outer diameter part on an outer circumierence thereof,
thus allowing the stator unit, the rotating shaft and a casing
unit to easily be arranged along a single axis.

2. Description of the Related Art

Generally, a PM (permanent magnet) type step motor
includes a rotor to which magnets are attached, and a stator
which 1s spaced apart from the outer circumierences of the
magnets by a predetermined interval, so that the step motor
rotates 1n response to an external electric signal applied to the
stator.

The step motor includes the rotor and the stator, with a
casing provided around the outer circumierence of the stator
to protect and cover the stator.

The rotor includes a plurality of magnets which are pro-
vided on the outer circumierence of a rotating shaft and are
magnetized such that their N and S poles alternate, the rotor
being inserted 1nto the 1nside of the stator. The stator includes
a bobbin which receirves the coil and yokes which have a
plurality of yoke teeth 1nserted into the inside of the bobbin.

The vokes are constructed such that the plurality of yoke
teeth face and engage with each other.

The magnetic path of the magnets 1s formed to pass through
the yoke teeth which engage with each other, so that the rotor
of the step motor 1s rotated by external power applied to the
stator.

The step motor includes one pair of bobbins which are
coupled to face each other. A terminal block protrudes from
the upper portion of each bobbin, and protects a connection
terminal pin which applies external power to the coil recerved
in the bobbin.

As the minmiaturization of the step motor 1s required, its
outer diameter 1s reduced. Here, the conventional step motor
1s problematic i1n that conducting an automatic winding
operation using winding equipment 1s very diflicult, because
there 1s an 1interval between connection terminals and there 1s
a spatial limit imposed when the connection terminal block 1s
installed.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keeping
in mind the above problems occurring 1n the prior art, and an
object of the present invention 1s to provide a step motor
including a stator unit having first and second stators which
butt against and are coupled to each other and each have a
bobbin and a yoke attached thereto, and a rotor unit which 1s
inserted ito the mnside of the stator unit and has a magnet on
the outer circumierence of a rotating shaft to generate a rotat-
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ing force, wherein terminal blocks protruding vertically from
the upper ends of the first and second stators, respectively, are
spaced apart from each other when the first and second stators
butt against and are coupled to each other, thus allowing an
automatic winding operation using winding equipment to be
casily performed.

Another object of the present invention 1s to provide a step
motor, including a bushing which has 1n a central portion
thereof a through hole through which a rotating shaft passes
and 1s of a two-stage structure having a small outer diameter
part and a large outer diameter part, so that the large outer
diameter part 1s serted into a stator umt, the small outer
diameter part 1s mserted into a coupling hole formed 1n the
central portion of a side surface of a casing unit, and the
rotating shait passes through the through hole so as to be
supported, thus allowing the stator unit, the rotating shatt and
the casing unit to easily be coaxially arranged.

In order to accomplish the above objects, the present inven-
tion provides a step motor including a stator unit having first
and second stators which butt against and are coupled to each
other and each have a bobbin receiving a coil that generates a
magnetic force when external power 1s applied thereto and a
yoke attached to the bobbin, a rotor unit which is inserted into
an side of the stator unit and has a magnet mounted to an
outer circumierence of a rotating shaft, thus generating a
rotating force, and a casing unit which 1s provided around an
outer circumierence of the stator unit to protect and cover the
stator unit, wherein the first and second stators comprise
terminal blocks which protrude vertically from upper ends
thereof, and the terminal block of the first stator 1s spaced
apart from the terminal block of the second stator when the
first and second stators butt against and are coupled to each
other.

In order to accomplish the above objects, the present inven-
tion provides a step motor including a stator unit having first
and second stators which butt against and are coupled to each
other and each have a bobbin receiving a coil that generates a
magnetic force when external power 1s applied thereto and a
yoke attached to the bobbin, a rotor unit which is inserted into
an inside of the stator unit and has a magnet mounted to an
outer circumierence of a rotating shaft, thus generating a
rotating force, and a casing unit which 1s provided around an
outer circumierence of the stator unit to protect and cover the
stator unit, wherein a bushing which 1s used has a through
hole 1n a central portion thereof and 1s of a two-stage structure
having a small outer diameter part and a large outer diameter
part on an outer circumierence thereot, so that the large outer
diameter part 1s inserted into the stator unit, the small outer
diameter part 1s mserted mto a coupling hole formed 1n a
central portion of a side surface of the casing unit, and the
rotating shait passes through the through hole so that the
rotating shaftt 1s supported.

The stator unit may be one injection-molded product which
1s manufactured by insert molding such that the first and
second stators each having the bobbin and the yoke attached
thereto are integrated with each other.

The stator unit may be manufactured by separately insert
molding each of the first and second stators having the bobbin
and the yoke attached thereto, and thereafter assembling the
insert molded first and second stators with each other such
that the first and second stators butt against each other.

When the first and second stators are insert molded
together, the terminal block and a terminal pin provided on
the terminal block may be insert molded along with the first
and second stators.

The terminal block of the first stator and the terminal block
of the second stator may be spaced apart {from each other by
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a predetermined interval and parallel to each other, when
viewed 1n a direction perpendicular to the rotating shaft, and
may overlap each other when viewed along a direction of the
rotating shatft.

The casing unit may include two casings which are coupled
to face each other, each of the casings being closed at a first
side surface and open at a second side surface, with a coupling
hole being formed 1n a central portion of the first side surtace,
and an outer circumierence of each of the casings may be cut
to a width of the terminal block, a cut length extending from
a portion on which the terminal block 1s placed to the first side
surface of the casing unit.

When viewed along a direction of the rotating shait, an
upper portion of the terminal block may be wide and a lower
portion thereol may be narrow, so that each of the casings 1s
fitted 1nto the narrow lower portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present mvention will be more clearly understood from the
following detailed description taken 1n conjunction with the
accompanying drawings, in which:

FIG. 11s anexploded perspective view illustrating an entire
step motor according to an embodiment of the present inven-
tion;

FI1G. 2 1s a detail view illustrating the structure of a stator
unit according to the present invention;

FIG. 3 1s a detail view 1llustrating a bushing of the step
motor according to the present invention;

FI1G. 4 1s a sectional view 1llustrating the step motor accord-
ing to the present invention;

FIG. 5 15 a perspective view illustrating the state 1n which
the assembly of the step motor according to the present inven-
tion has been completed;

FIG. 6 1s an exploded perspective view illustrating an entire
step motor according to another embodiment of the present
invention; and

FIG. 7 1s a detail view 1illustrating the structure of a stator
unit of the step motor shown 1n FIG. 6.

DESCRIPTION OF THE PR
EMBODIMENTS

L1
M

ERRED

Hereinafter, a step motor according to the present invention
will be described in detail with reference to the accompanying,
drawings.

FI1G. 11s anexploded perspective view 1llustrating an entire
step motor according to an embodiment of the present inven-
tion, FIG. 2 1s a detail view 1llustrating the structure of a stator
unit according to the present invention, FIG. 3 1s a detail view
illustrating a bushing of the step motor according to the
present invention, FIG. 4 1s a sectional view 1llustrating the
step motor according to the present invention, and FIG. S1s a
perspective view 1llustrating the state 1n which the assembly
ol the step motor according to the present invention has been
completed.

As shown 1n FIGS. 1 to 5, the step motor according to the
present invention includes a stator unit, a rotor unit, casings
41 and 42, and a lead screw 50. The stator unit includes first
and second stators 20 and 30 which butt against and are
coupled to each other. The first stator 20 has a first bobbin 21
receiving a coil (not shown) that generates a magnetic force
when external power 1s applied thereto, and first and second
yokes 22 and 23 which are provided with a plurality of yoke
teeth inserted into the first bobbin 21. The second stator 30 has
a second bobbin 31, and first and second yokes 32 and 33
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which are provided with a plurality of yoke teeth inserted into
the second bobbin 31. The rotor unit 1s inserted into the iside
of the stator unit, and 1s provided with a plurality of magnets
12 which are provided on the outer circumierence of a rotat-
ing shait and are magnetized such that theirr N and S poles
alternate, thus generating a rotating force. The casings 41 and
42 are provided on the outer circumierence of the stator unit
to protect and cover the stator unit. The lead screw 50 1s
coupled to an end of the rotating shaft 11, and transmits the
rotating force of the rotating shaft 11.

The first stator 20 comprises one 1njection-molded product
which 1s manufactured by insert molding such that the first
bobbin 21 and the first and second yokes 22 and 23 having the
plurality yoke teeth inserted into the first bobbin 21 are inte-
grated with each other. The second stator 30 also comprises
one 1njection-molded product which 1s manufactured by
isert molding such that the second bobbin 31 and the first and
second yokes 32 and 33 having the plurality yoke teeth
inserted into the second bobbin 31 are integrated with each
other. Here, a terminal block 24 or 34 protruding vertically
from an upper end of the first or second stator 20 or 30 and
terminal pins 24a or 34a provided on the terminal block 24 or
34 may be integrally msert molded.

The first and second stators 20 and 30, manufactured by
isert molding, butt against and are assembled with each
other, thus providing one stator unit. After the assembly of the
first and second stators 20 and 30 1s done so, when viewing the
stator unit 1n a direction perpendicular to the rotating shaft 11,
the terminal blocks 24 and 34 provided on the upper ends of
the first and second stators 20 and 30 are spaced apart from
cach other by a predetermined interval corresponding to the
length of the bobbin and are arranged to be parallel to each
other. When viewed along the direction of the rotating shaft
11, the terminal blocks 24 and 34 overlap.

When the first and second stators 20 and 30 are assembled
as such, the terminal blocks 24 and 34 protruding vertically
from the upper ends of the first and second stators 20 and 30
are spaced apart from each other by a predetermined interval,
thus achieving a minimum terminal interval, therefore allow-
ing an automatic winding operation using winding equipment
to be easily conducted.

Meanwhile, a casing unit which 1s provided on the outer
circumierence of the stator unit to protect and cover the stator
unit comprises two casings, that 1s, the first and second cas-
ings 41 and 42. Each of the first and second casings 41 and 42
has a closed first side surface and an open second side surface.
A coupling hole 41a or 424 having a predetermined diameter
1s formed 1n the central portion of the first surface of the first
or second casing 41 or 42. Here, the first and second casings
41 and 42 are coupled to face each other. The outer circum-
terence of the casing 41 or 42 1s cut to the width of the
terminal block 24 or 34. The cut length extends from the
terminal block 24 or 34 to the first surface of the casing 41 or
42.

Further, the terminal block 24 or 34 1s shaped such that its
upper portion 1s wide and its lower portion 1s narrow when
viewed along the direction of the rotating shaft 11. The casing
41 or 42 1s coupled to the narrow lower portion. Such a
construction allows the casing 41 or 42 to be slidably coupled
to the narrow portion of the terminal block 24 or 34. When the
casing 41 or 42 has been coupled to the terminal block 24 or
34, as shown 1n FIG. 5, the terminal block 24 or 34 may
overlap with part of the casing 41 or 42 so that the casing 41
or 42 may be more firmly coupled.

Meanwhile, the bushing 61 1s inserted into the coupling
hole 41a or 42a of each casing 41 or 42. As shown 1n FIGS. 1

to 5, the bushing 61 has at 1ts central portion a through hole
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61a through which the rotating shaft 11 passes, and has a
two-stage structure which includes a small outer diameter
part 615 and a large outer diameter part 61c on the outer
circumierence of the bushing 61. Preferably, the outer diam-
cter of the small outer diameter part 615 1s the same as the
diameter of the coupling hole 41a or 42a of the casing 41 or
42, and the outer diameter of the large outer diameter part 61¢
1s the same as the diameter of the inner circumierence of the
stator 20 or 30.

The large outer diameter part 61c of the bushing 61 1s
inserted 1nto the stator 20 or 30, and the small outer diameter
part 615 1s mserted 1nto the coupling hole 41a or 426 formed

in the central portion of the first side surface of the casing 41
or 42. The rotating shait 11 passes through the through hole

61a, so that the rotating shaft 11 1s supported by the bushing
61. Such a construction allows the stator unit, the rotating
shaft 11, and the casings 41 and 42 to easily be coaxially
arranged using the bushings 61.

A step motor according to another embodiment of the
present invention will be described below with reference to
FIGS. 6 and 7.

FI1G. 6 1s an exploded perspective view 1llustrating an entire
step motor according to another embodiment of the present
invention, and FIG. 7 1s a detail view 1llustrating the structure
of a stator unit of the step motor shown 1n FIG. 6. As shown in
FIGS. 6 and 7, the stator unit of the step motor comprises one
injection-molded product which 1s manufactured by insert

molding to integrally have a first stator 20 and a second stator
30. Here, the first stator 20 includes a first bobbin 21 and

yokes 22 and 23 attached to the first bobbin 21. The second
stator 20 1ncludes a second bobbin 31 and yokes 32 and 33
attached to the second bobbin 31. Here, a terminal block 24 or
34 protruding vertically from an upper end of each of the first
and second stators 20 and 30 and terminal pins 24a or 34a
provided on the terminal block 24 or 34 may be integrally
insert molded.

As such, the entire stator comprises one injection-molded
product, thus simplifying assembly parts and reducing the
number of manufacturing processes, and the terminal blocks
24 and 34 provided on the stators 20 and 30 are spaced apart
from each other by a predetermined interval, thus achieving a
mimmum terminal interval, therefore allowing an automatic
winding operation using winding equipment to be easily per-
formed.

As described above, the present mnvention provides a step
motor including a stator unit having first and second stators
which butt against and are coupled to each other and each
have a bobbin and a yoke attached thereto, and a rotor umit
which 1s inserted into the 1nside of the stator unit and has a
magnet on the outer circumierence of a rotating shait to
generate a rotating force, wherein terminal blocks protruding
vertically from the upper ends of the first and second stators,
respectively, are spaced apart from each other when the first
and second stators butt against and are coupled to each other,
thus making 1t easy to install the terminal blocks and provid-
ing a minimum terminal interval, and thereby allowing an
automatic winding operation using winding equipment to be
casily performed, therefore resulting 1n high productivity.

The present invention provides a step motor, including a
bushing which has 1n a central portion thereof a through hole
through which a rotating shaft passes and 1s of a two-stage
structure having a small outer diameter part and a large outer
diameter part, so that the large outer diameter part is inserted
into a stator unit, the small outer diameter part 1s mnserted into
a coupling hole formed in the central portion of a side surface
of a casing unit, and the rotating shait passes through the
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through hole so as to be supported, thus allowing the stator
umit, the rotating shaft and the casing unit to easily be coaxi-
ally arranged.

Further, the present invention provides a step motor, 1n
which bobbins, yokes and terminal blocks of first and second
stators are integrally insert molded, so that assembly parts are
simplified and thus the number of manufacturing processes 1s
reduced. As a result, the quality of the step motor 1s improved,
and the manufacturing cost thereof 1s reduced.

Although the preferred embodiments of the present inven-
tion have been disclosed for illustrative purposes, those
skilled 1n the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.

What 1s claimed 1s:

1. A step motor mncluding a stator unit having first and
second stators which butt against and are coupled to each
other and each have a bobbin receiving a coil that generates a
magnetic force when external power 1s applied thereto and a
yoke attached to the bobbin, a rotor unit which is inserted into
an mside of the stator unit and has a magnet mounted to an
outer circumierence of a rotating shaft, thus generating a
rotating force, and a casing unit which 1s provided around an
outer circumierence of the stator unit to protect and cover the
stator unit,

wherein the first and second stators comprise terminal

blocks which protrude vertically from upper ends
thereof, and the terminal block of the first stator 1s
spaced apart from the terminal block of the second stator
when the first and second stators butt against and are
coupled to each other.

2. The step motor as set forth 1n claim 1, wherein the stator
unit comprises one 1mjection-molded product which 1s manu-
factured by insert molding such that the first and second
stators each having the bobbin and the yoke attached thereto
are mtegrated with each other.

3. The step motor as set forth 1n claim 2, wherein, when the
first and second stators are isert molded together, the termi-
nal block and a terminal pin provided on the terminal block
are msert molded along with the first and second stators.

4. The step motor as set forth 1n claim 1, wherein the stator
unit 1s manufactured by separately imsert molding each of the
first and second stators having the bobbin and the yoke
attached thereto, and thereafter assembling the insert molded
first and second stators with each other such that the first and
second stators butt against each other.

5. The step motor as set forth 1n claim 4, wherein, when
cach of the first and second stators 1s insert molded separately,
the terminal block and a terminal pin provided on the terminal
block are insert molded along with each of the first and second
stators.

6. The step motor as set forth 1n claim 1, wherein a bushing
which 1s used has a through hole 1n a central portion thereof
and 1s of a two-stage structure having a small outer diameter
part and a large outer diameter part on an outer circumierence
thereof, so that the large outer diameter part 1s inserted into
the stator unit, the small outer diameter part 1s inserted into a
coupling hole formed 1n a central portion of a side surface of
the casing unit, and the rotating shaft passes through the
through hole so that the rotating shait 1s supported.

7. The step motor as set forth 1 claim 6, wherein the
terminal block of the first stator and the terminal block of the
second stator are spaced apart from each other by a predeter-
mined interval and parallel to each other, when viewed 1n a
direction perpendicular to the rotating shaft, and overlap each
other when viewed along a direction of the rotating shatt.
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8. The step motor as set forth in claim 6, wherein the casing,
unit comprises two casings which are coupled to face each
other, each of the casings being closed at a first side surface
and open at a second side surface, with a coupling hole being
formed 1n a central portion of the first side surface, and an
outer circumierence of each of the casings 1s cut to a width of
the terminal block, a cut length extending from a portion on
which the terminal block 1s placed to the first side surface of
the casing unit.

9. The step motor as set forth 1n claim 1, wherein the
terminal block of the first stator and the terminal block of the
second stator are spaced apart from each other by a predeter-
mined interval and parallel to each other, when viewed 1n a
direction perpendicular to the rotating shatt, and overlap each
other when viewed along a direction of the rotating shatt.

10. The step motor as set forth in claim 1, wherein the
casing unit comprises two casings which are coupled to face
cach other, each of the casings being closed at a first side
surface and open at a second side surface, with a coupling
hole being formed 1n a central portion of the first side surface,
and an outer circumierence of each of the casings 1s cut to a
width of the terminal block, a cut length extending from a
portion on which the terminal block 1s placed to the first side
surface of the casing unit.

11. The step motor as set forth i claim 1, wherein, when
viewed along a direction of the rotating shatit, an upper por-
tion of the terminal block 1s wide and a lower portion thereof
1s narrow, so that each of the casings 1s fitted into the narrow
lower portion.

12. A step motor including a stator unit having first and
second stators which butt against and are coupled to each
other and each have a bobbin receiving a coil that generates a
magnetic force when external power 1s applied thereto and a
yoke attached to the bobbin, a rotor unit which 1s inserted into
an 1nside of the stator unit and has a magnet mounted to an
outer circumierence ol a rotating shaft, thus generating a
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rotating force, and a casing unit which 1s provided around an
outer circumierence of the stator unit to protect and cover the
stator unit,

wherein a bushing which 1s used has a through hole 1 a

central portion thereof and 1s of a two-stage structure
having a small outer diameter part and a large outer
diameter part on an outer circumierence thereof, so that
the large outer diameter part 1s iserted into the stator
unit, the small outer diameter part i1s inserted into a
coupling hole formed 1n a central portion of a side sur-
face of the casing umt, and the rotating shait passes
through the through hole so that the rotating shaft 1s
supported.

13. The step motor as set forth 1n claim 12, wherein the
stator unit comprises one injection-molded product which 1s
manufactured by insert molding such that the first and second
stators each having the bobbin and the yoke attached thereto
are mtegrated with each other.

14. The step motor as set forth 1n claim 13, wherein, when
the first and second stators are insert molded together, the
terminal block and a terminal pin provided on the terminal
block are insert molded along with the first and second sta-
tors.

15. The step motor as set forth 1 claim 12, wherein the
stator unit 1s manufactured by separately insert molding each
of the first and second stators having the bobbin and the yoke
attached thereto, and thereafter assembling the insert molded
first and second stators with each other such that the first and
second stators butt against each other.

16. The step motor as set forth 1n claim 15, wherein, when
cach of the first and second stators 1s insert molded separately,
the terminal block and a terminal pin provided on the terminal
block are insert molded along with each of the first and second
stators.
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